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(57) ABSTRACT

A lmear drive for sliding doors, particularly linear drives
based on linear motors. A linear drive, for at least one part
which 1s movable along a movement path, particularly a slid-
ing door leat, has at least one linear motor for the at least one
part. A stator part of the linear motor 1s received in a recerving,
profile so as to be prevented from falling out. The recerving
profile 1s constructed to be arranged at a fastening device,
which 1s arranged 1n turn on the installation side of a wall
portion or top portion. Accordingly, the stator part and rece1v-
ing profile form a module or unit, which can be mounted 1n 1ts
entirety. Therefore, a person performing the mounting can use
the receiving profile for mounting, which helps to reduce the
risk of damaging the stator part.

16 Claims, 5 Drawing Sheets

12

12




US 8,572,896 B2

Page 2
(56) References Cited 6,675,938 B2* 1/2004 Yamamoto etal. ........... 187/316
6,832,449 B2* 12/2004 Rennetaud etal. ............. 49/120
U.S. PATENT DOCUMENTS 7,578,096 B2* 82009 Haabetal. .....cc...coovvv. 49/409
7,592,720 B2* 9/2009 Busch ...........ccooviin. 310/12.24
6,467,584 B2* 10/2002 Yamamoto etal. ........... 187/316 7,608,949 B2* 10/2009 Busch .....coocoovvviiviinninnn. 310/14
6,490,832 B1* 12/2002 Fischbachetal. .............. 52/207 2005/0172563 Al* 82005 Komoda .........oovvvvvvnnnn.. 49/358
6,516,566 B2* 2/2003 Finke .......occoovvvvvivninnnn, 49/127 2007/0251150 AL1* 11/2007 Harie ....oooovvevvivivininnnnnnnn, 49/358
6,543,581 B1* 4/2003 Durandetal. ................ 187/316
6,581,332 B1*  6/2003 KM oovoeeeeeieeririnnenn, 49/358 * cited by examiner



U.S. Patent Nov. 5, 2013 Sheet 1 of 5 US 8,572,896 B2

12

Fig. 1A

[
]

e—L AT |
A

K




U.S. Patent Nov. 5, 2013 Sheet 2 of 5 US 8,572,896 B2

Fig. 1B



U.S. Patent Nov. 5, 2013 Sheet 3 of 5 US 8,572,896 B2

Fig. 2A




U.S. Patent Nov. 5, 2013 Sheet 4 of 5 US 8,572,896 B2

Ba 5b
1 |
5 =
B
se L
5¢

Fig. 2B




U.S. Patent Nov. 5, 2013 Sheet 5 of 5 US 8,572,896 B2




US 8,572,896 B2

1

LINEAR DRIVE FOR SLIDING DOORS OR
THE LIKE

BACKGROUND OF THE

INVENTION

1. Field of the Invention

The mvention 1s directed to a linear drive for sliding doors
or the like, particularly linear drives including linear motors.

2. Description of the Related Art

Linear motor drives for sliding door systems and the like
are known. The disclosed drives comprise a linear motor
arranged to extend along at least part of a movement path of
a respective sliding door leal. Mounting can be carried out 1in
a space-saving manner. A supporting profile receives at least
one stator of at least one linear motor. Associated rotors are
arranged at a respective sliding door leaf and can be provided
with rollers that are arranged so as to roll on guide rails.

SUMMARY OF THE INVENTION

An object of the present invention 1s to provide a linear
drive with improved mounting.

A linear drive according to one embodiment of the iven-
tion for at least one part, particularly a sliding door leaf, which
1s movable along a movement path has at least one linear
motor for the at least one part. A stator part of the linear motor
1s received 1n a recerving profile to be prevented from falling
out. The receiving profile 1s constructed to be arranged at a
fastening device that 1s arranged 1n turn on the installation
side of a wall portion or top portion. Accordingly, the stator
part and recerving profile form a module or unit that can be
mounted 1n 1ts entirety. Therefore, the recerving profile 1s
used for mounting, which helps reduce the risk of damaging
the stator part.

The receiving profile preferably has a slide-on portion at
least on an outer side of a side wall. Accordingly, it 1s possible
to arrange the receiving part on other parts, with or without
screws. The slide-on portion preferably has a dovetail-like
cross-sectional shape considered 1n longitudinal direction of
the rece1rving profile. This construction of the slide-on portion
presents a particularly elegant solution for said arrangement.

An accessory profile 1s advantageously arranged at a side
ol the recerving portion remote of the fastening device, which
1s designed to receive accessory devices of the linear drive
such as, e.g., alocking module, an emergency exit module, an
energy accumulator and/or a sensor module. This means that
the accessory devices are not inserted in the recerving profile
tor the stator of the linear drive as 1s customary, but rather are
accommodated so as to be spatially separated from the latter.
This makes 1t possible to integrate accessory devices 1n the
linear drive even subsequently without having to remove the
linear drive.

The receiving profile preferably has a slide-on portion at
least on an outer side facing the accessory profile. In this case,
the accessory profile 1n turn has, on a side facing the receiving,
profile, a slide-on portion complementing the other slide-on
portion. Accordingly, the receiving profile and accessory pro-
file can be fitted to one another by means of the slide-on
portions that are constructed so as to face one another.

Further, the fasteming device preferably comprises a sus-
pending profile in which the receiving profile is received so as
to be prevented from falling out. This has the advantage that
the recerving profiile 1s not itself arranged, for example, at an
installation-side wall or top. Rather, it 1s received 1n the sus-
pending profile. Accordingly, this suspending profile can be
optimized with respect to the receiving profile because there
are no restrictions caused by a stator needing to be held.
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2

Alternatively, the suspending profile 1s designed 1n such a
way that the recewving profile 1s arranged 1n a stationary
manner at the suspending profile, 1.e., the suspending part
does not receive the receiving profile.

Further, the fastening device preferably comprises a fas-
tening part. This fastening part serves to {ix the suspending
profile and 1s provided to be arranged at a side of an 1nstalla-
tion-side wall or stationary part remote of the linear drive and
to be fastened to the suspending profile. The suspending
profile 1s arranged at a side of the installation-side wall or of
the stationary part remote of the linear drive. Therefore, 1t 1s
possible to arrange the linear drive, for example, at two panes
of glass at a certain distance from one another 1n the region of
the linear drive. This makes possible a “tloating” mounting of
the linear drive that 1s not dependent on the wall. The mount-
ing 1s preferably carried out 1n that the suspending profile and
the fastening part are screwed together, which enables mount-
ing i1n an especially simple and, in particular, detachable
mannet.

The various features of novelty which characterize the
invention are pointed out with particulanty in the claims
annexed to and forming a part of the disclosure. For a better
understanding of the invention, 1ts operating advantages, and
specific objects attained by 1ts use, reference should be had to
the drawing and descriptive matter in which there are illus-
trated and described preferred embodiments of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

In the drawings:

FIG. 1A 1s a perspective view of a linear drive according to
a first embodiment form of the invention;

FIG. 1B 1s a front view of a linear drive according to a
second embodiment form of the invention;

FIG. 2A 15 a perspective view of a linear drive according to
a third embodiment form of the invention;

FIG. 2B shows a front view of a modified suspending
profile;

FIG. 2C 1s a front view of another modified suspending
profile;

FIG. 3A 15 a front view of a linear drive according to a
fourth embodiment form of the invention; and

FIG. 3B 1s a front view of a linear drive according to a fifth
embodiment form of the invention.

DETAILED DESCRIPTION OF THE PRESENTLY
PREFERRED EMBODIMENTS

FIG. 1A shows a linear drive according to a first embodi-
ment of the invention. The linear drive comprises a suspend-
ing proiile 4 which has two recerving spaces lying next to one
another, considered 1n longitudinal direction, for respective
receiving profiles 10 of a respective linear motor. In the right-
hand receiving space of FIG. 1A, a linear motor arrangement
1s shown. A stator part 1 of the linear motor shown here 1s
received 1n the recerving profile 10 which 1s received in turn 1in
the suspending profile 4.

The recerving profile 10 preferably has projections 13 that
divide an interior space of the receiving profile 10 1nto an
upper receving space provided for recerving a stator part 1
and a lower recerving space provided for receiving arotor part
2 of the linear motor. Rotor rollers 3 are preferably arranged
at the rotor part 2 so as to be freely rotatable 1n such a way that
they roll on surfaces of the projections 13 which face down-
ward 1 FIG. 1A.

The suspending profile 4 1s designed for a telescoping
sliding door, 1.e., a linear motor 1s recerved 1n the left-hand
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receiving space, this linear motor arranged to be offset with
respect to the right-hand linear motor referring to FIG. 1A.

In case of a sliding door system with linear motors arranged
in the right-hand receiving space, that 1s, 1n case of a one-leaf
or two-leat sliding door, the receiving space on the left-hand
side of FIG. 1A 1s used for additional devices such as, e.g.,
sensors or the like.

According to FIG. 1A, the suspending profile 4 has a
mounting portion or slide-on portion 12, preferably at side
walls facing a respective recerving profile 10. The slide-on
portions 12 are advantageously complementary 1n cross sec-
tion to mounting portion or slide-on portions 11 which are
arranged on the opposite side and which are formed at the
respective recerving profile 10.

Therelfore, during assembly of the linear drive, the receiv-
ing profiles 10 can be slid 1nto the suspending profile 4 1n a
manner that makes assembly very simple.

Alternatively or 1n addition, outer dimensions or an outer
contour of a respective recerving profile 10 1s designed such
that mner surfaces of the suspending profile 4 engage the
receiving profile 10 1n a clamping manner, which simplifies
fixing a position of the recerving profile 10 in the suspending
profile 4.

FIG. 1B shows a front view of a second embodiment of a
linear drive according to the invention with clamping engage-
ment 1n which the slide-on portions 11, 12 described above
are omitted. FIG. 1B also shows two linear motors that are
arranged next to one another.

FIG. 2A 1s a perspective view of a linear drive according to
a third embodiment form of the mvention. The receiving
profile 10 1s provided with an accessory profile 5 instead of
being received 1n a suspending profile 4. The accessory pro-
file 5 pretferably has, at least on one side facing the receiving
profile 10, a mounting or slide-on portion 12 that 1s con-
structed similar to the slide-on portions 12 described above.

The accessory profile 3 1s preferably provided for recerving,
additional devices. Such devices are, for example, a control
module or control circuit Sa for the linear drive 5a, a locking,
module 55, an emergency exit module 5S¢, an electric energy
accumulator 54 or sensor module 5e (see FIG. 2B). The
clectric accumulator 1s provided, for example, for emergen-
cies and 1s preferably formed by a storage battery or by
high-power capacitors.

An active infrared sensor arrangement, for example, can be
used 1n the accessory profile 5, and can monitor sharply
delimited monitoring areas in front of the sliding door system
or the like installations by means of infrared receivers, 1in front
of which are arranged optics.

In one embodiment, a passive inirared system responding,
to general differences 1n temperature 1s provided.

The arrangement of modules of this kind in the accessory
profile 5 decouples these modules with respect to their posi-
tion 1n the accessory profile from the position of the linear
motor. Accordingly, there 1s a greater degree of freedom 1n the
mounting of the linear drive.

The accessory profile 5 1s advantageously constructed as a
panel or casing. This makes it possible to visually conceal the
linear drive.

The accessory profile 5 offers advantages in retrofitting the
linear drive. Modules or devices to be retrofitted can be
assembled without having to remove the linear drive. The
linear drive 1s suitable for prospective retrofitting in opera-
tion.

In one embodiment, the suspending profile 4 and accessory
profile 5 are combined.

As 1s shown 1n FIG. 2B, which 1s a front view of another
embodiment of the suspending profile, the accessory profile 5
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can be additionally formed at a left-hand side of the suspend-
ing profile 4 of FIG. 1A so as to create space for additional
devices besides the receving spaces of the suspending profile
4.

Alternatively, as 1s shown 1n FIG. 2C, which 1s a front view
ol another embodiment of the suspending profile, the acces-
sory profile 5 1s formed instead of the recerving space on the
lett-hand side 1n FIG. 1A.

FIG. 3A shows a front view of a linear drive according to a
fourth embodiment form of the invention. In contrast to the
preceding embodiment forms, the suspending profile 4 has no
receiving space, but rather 1s provided only for the suspension
of the linear drive. However, the accessory profile S and
suspending profile 4 can be constructed 1n such a way that
they conceal the linear drive toward the top referring to FIG.
3A.

In this embodiment, the linear drive 1s arranged 1n a sta-
tionary manner at a fixed, relatively thin-walled part that 1s
constructed as a glass pane 9. Further, a fastening part 6 1s
provided which s arranged at a side of the glass pane 9 remote
of the linear drive.

The glass pane 9 preferably has through-openings at pre-
determined locations. The suspending profile 4 and fastening
part 6 are fastened or fitted to one another through these
through-openings. This 1s preferably effected by fastening
screws 7 which are preferably threaded into the fastening part
6 so as to be guided through a respective through-opening in
the suspending profile 4 through a respective through-open-
ing 1n the glass pane 9. Guiding the fastening screws 7
through 1n direction of the fastening part 6 has the advantage
that heads of the fastening screws 7 are concealed by the
receiving profile 10. This facilitates mounting of the linear
drive and allows the fasteming means, that is, the fastening
screws 7, to be invisible when assembly and mounting of the
linear drive are completed.

In order to screw 1n a fastening screw 7, the fastenming part
preferably has sleeve portions 8 at corresponding locations.
The sleeve portions 8 have internal thread portions for screw-
ing 1n the fastening screws 7 and are formed so as to protrude
in direction of the suspending profile 4. A respective sleeve
portion 8 protrudes by an amount less than or equal to a depth
ol a corresponding through-opening of the glass pane 9.

When the protruding amount and the depth are 1dentical,
the respective sleeve portion 8 can completely conceal the
respective fastening screw 7 1n the region of the through-
opening of the glass pane 9, which makes it possible to hide
the fastening screws 7 1n this region.

Although the embodiment form was described in connec-
tion with a single pane of glass 9, more than one glass pane 9
or combinations of various thin-walled parts are also conceiv-
able. When there 1s a plurality of parts, these parts preferably
have a distance from one another 1in the region of the fastening
screws 7 that allows the fastening screws 7 and possibly the
sleeve portions 8 to be guided through.

Of course, any connection or fastening can be used instead
of fastening screws 7. In a preferred embodiment, the con-
nection 1s preferably detachable.

FIG. 3B shows a front view of a linear drive according to a
fiftth embodiment form of the mvention. In contrast to the
previous embodiment form, there are no slide-on portions 11,
12. Instead, the receiving profile 10 1s screwed to the fastening
part 6 by means of fastening screws 7 by the suspending
profile 4.

In one embodiment, not all of the fastening screws 7 con-
nect the receiving profile 10 to the suspending profile 4; that
1s, not all of the fastening screws 7 achieve an operative
engagement with the fastening part 6. Alternatively, all of the
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fastening screws 7 which are arranged so as to pass through
the recerving profile 10 connect only the receiving profile 10
to the suspending profile 4. In this embodiment, not all of the
fastening screws are in operative engagement with the fasten-
ing part 6.

In one embodiment, the accessory profile 5 1s fitted to the
receiving profile 10, e.g., by means of glue. Alternatively or
additionally, a screw fastening 1s provided.

In one embodiment, the accessory profile 5 and recerving,
profile 10 are formed integral with one another.

Although the mmvention was described 1n connection with
sliding doors, 1t 1s applicable to all parts which are movable
along a movement path, for example, curved sliding doors,
telescoping sliding doors, circular sliding doors, dividing
walls, or folding doors.

Thus, while there have shown and described and pointed
out fundamental novel features of the invention as applied to
a preferred embodiment thereof, 1t will be understood that
various omissions and substitutions and changes 1n the form
and details of the devices illustrated, and 1n their operation,
may be made by those skilled in the art without departing
from the spirit of the invention. For example, 1t 1s expressly
intended that all combinations of those elements and/or
method steps which perform substantially the same function
in substantially the same way to achieve the same results are
within the scope of the invention. Moreover, 1t should be
recognized that structures and/or elements and/or method
steps shown and/or described 1n connection with any dis-
closed form or embodiment of the mvention may be incorpo-
rated 1n any other disclosed or described or suggested form or
embodiment as a general matter of design choice. It 1s the
intention, therefore, to be limited only as indicated by the
scope of the claims appended hereto.

I claim:

1. A linear drive for a part movable along a movement path,
comprising;

a linear motor having a stator;

a recerving profile that fixedly retains the stator; and

a fastening device to which the recewving profile 1s

mounted, an installation side of the fastening device 1s
further adapted to be mounted on a wall portion,

wherein the receiving profile comprises projections divid-

ing an interior space of the recewving profile into two
receiving spaces,

wherein the stator 1s recerved 1n one of the two receiving

spaces and

wherein a rotor part of the linear motor 1s recerved and

guided in the other of the two recerving spaces,
wherein the receiving profile has a slide-on portion on at
least one lateral side thereof.

2. The linear drive according to claim 1, wherein the slide-
on portion has a dovetail cross-sectional shape and extends 1n
longitudinal direction of the recerving profile.

3. The linear drive according to claim 1, wherein an acces-
sory profile 1s arranged at a side of the recetving profile
remote from the fastening device, the accessory profile 1s
designed to receive accessory devices.

4. The linear drive according to claim 3, wherein the acces-
sory devices comprise at least one of a locking module, an
emergency exit module, an energy accumulator and a sensor
module.

5. The linear drive according to claim 1, wherein the fas-
tening device comprises a suspending profile 1n which the
receiving profile 1s recerved and held.

6. The linear drive according to claim 5, wherein the fas-
tening device further comprises a fastening part which 1s
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6

arranged at least on one of one side of the top portion ofa glass
pane and the wall portion and at which the suspending profile
1s fastened, which suspending profile 1s arranged at the top
section of a glass pane or a wall portion.

7. The linear drive according to claim 6, wherein at least the
suspending profile and the fastening part are fastened
together by a fastener.

8. The linear drive according to claim 6, wherein at least the
suspending profile and the fastening part are glued together.

9. The linear drive according to claim 1, wherein the fas-
tening device comprises a suspending profile at which the
receiving profile 1s arranged 1n a stationary manner.

10. The linear drive according to claim 1, wherein the
receiving proiile extends longitudinally and forms a recerving
space having a first portion and a second portion, the stator
being arranged in the first portion of the receiving space, and

wherein the linear drive includes a rotor longitudinally

movably arranged in the second portion of the recerving
space.

11. The linear drive according to claim 10, wherein the
fastening device comprises a suspending profile in which the
receiving proiile 1s recerved and held.

12. The linear drive according to claim 11, wherein the
fastening device further comprises a fastening part which 1s
arranged at least on one of one side of the top portion of a glass
pane and wall portion and at which the suspending profile 1s
fastened, which suspending profile 1s arranged at the top
section of a glass pane or the wall portion.

13. The linear drive according to claim 12, wherein at least
the suspending profile and the fastening part are fastened
together by a fastener.

14. The linear drive according to claim 12, wherein at least
the suspending profile and the fastening part are glued
together.

15. The linear drive according to claim 12, wherein at least
one fastener 1s mserted through corresponding holes 1n the
fastening part, the suspending profile and the recerving profile
to mount the linear drive to the one of the top portion of a glass
pane and the wall portion.

16. A linear drive for a part movable along a movement
path, comprising:

a linear motor having a stator;

a receiving profile that fixedly retains the stator; and

a fastening device to which the receiving profile 1s

mounted, an installation side of the fastening device 1s
further adapted to be mounted on a wall portion,

wherein the recerving profile comprises projections divid-

ing an interior space of the receiving profile ito two
receiving spaces,

wherein the stator 1s received 1n one of the two receiving

spaces and
wherein a rotor part of the linear motor 1s received and
guided 1n the other of the two recerving spaces

wherein an accessory profile 1s arranged at a side of the
receiving proiile remote from the fastening device, the
accessory profile 1s designed to recerve accessory
devices, and

wherein the receiving profile has a first slide-on portion

arranged at least on an outer side facing the accessory
profile, wherein the accessory profile has, on the side
facing the recerving profile, a second slide-on portion,
wherein the second slide-on portion 1s arranged at the
first slide-on portion of the recerving profile.
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